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(54) Digital broadcast reception system and apparatus and digital broadcast content printing 
apparatus 



(57) A printing apparatus for printing the content in- 
formation contained in the digital broadcast received by 
an STB, in which flexible printing is achieved efficiently 
at a low cost. The digital broadcast is received by an 
STB 30 and demonstrated on a display device (31) as 



the contents information comprehended in the digital 
data broadcast is printed by a printer (32). The contents 
information comprehended in the digital broadcast is 
converted by a contents information conversion unit (68) 
into contents suited for printing. 
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Description 

[0001 ] This invention relates to digital broadcast reception systems including a receiver for receiving digital broadcast 
a display device for displaying digital broadcast received by a receiver and a printer for printing the content information 
contained in the digital broadcast received by the receiver. This invention also relates to digital broadcast printer for 
printing the contents information generated by the receiver which has received the digital broadcast and to digital 
broadcast reception apparatus. 

[0002] Up to now, in printing a display picture of e.g. television broadcast., demonstrated on e.g., a CRT (cathode 
ray tube) display, an analog video printer is used. 

[0003] The analog video printer is fed e.g., with analog picture signals output from a display unit 500 as shown for 
example in Fig. 1 . That is, in the embodiment shown in Fig. 1 , TV signals or picture signals are input to a display device 
500, which display device 500 displays a picture generated from these signals. To an analog printer 501 are fed analog 
picture signals corresponding to a picture demonstrated on the display device 500. 

[0004] The analog video printer 501 digitizes the input analog video signals to store the resulting digital signals as 
p.cture data in a frame memory 502 as well as to update the stored picture data from time to time. On receipt of a 
pnntmg command from outside, updating of the picture data to be recorded on the frame memory 502 is discontinued 
and picture data stored in the frame memory 502 is read out for printing by a printer engine 503. 
[0005] The analog video printer 501 is provided with a printing confirmation display unit 504 employing e g a liquid 
crystal display. The picture dala stored in the frame memory 502 is analogized lo outpuL resulting analog picture signals 
The printing confirmation display unit 504 demonstrates a picture generated from the input analog video signals 
[0006] This analog video printer 501 is used for the application for printing a specified picture comprehended in 
continuous moving pictures data. So, printing commands input from outside are two-stage commands, namely com- 
mands for determining a picture to be printed from the moving picture data and a command for starting the printing 
processing on the so-dctcrmincd picture. There arc occasions where the analog video printer 501 is not provided with 
a printing confirmation display unit 504. In such case, the picture for printing cannot be confirmed at the outset. 
[0007] The above-described conventional analog video printer 501 routinely uses input analog signals conventionally 
put to practical application, such as NTSC (National Television System Committee) signals, PAL (phase alternation by 
Line) signals, RGB video signals or S-terminal video signals, 

[0008] For printing a display picture of an information processor, such as a personal computer, abbreviated below 
to PC, an analog multi-scan printer or a PC printer is used. 

[0009] An analog multi-scan printer 510 is fed with analog CRT interface signals, output from a main body unit of 
the PC 511 to the display device 512, as shown for example in Fig.2. The analog multi-scan printer 510 branches the 
input analog CRT interface signals to output one of the branched signals to the display device 512 as well as to digitize 
the other branched signals for storage as picture data in the frame memory 513 for updating from time to time If a 
printing command is input from outside, updating of the picture data to be stored in the frame memory 513 is discon- 
tinued and the picture data recorded in the frame memory 513 is read out for printing by the printer engine 514 
[0010] Meanwhile, RGB picture signals and synchronization signals thereof are used, as an example, as the analog 
CRT interface signals. As the signal modes, the signals in the following ranges: 

40 horizontal resolution: 640 to 1 600 dots 

vertical resolution: 480 to 1200 lines 
horizontal deflection frequency: 30 to 107 kHz 
vertical deflection frequency: 48 to 1 60 Hz 

45 are routinely used. 

[0011] The analog multi-scan printer 510 has a multi-scan function for these variable signal modes and is able to 
acquire picture data of the size suited to a picture for printing lo print the data. 

[0012] A PC printer 520 is fed with printing data over a universal printer interface, from a main body portion of the 
PC 521, in addition to picture signals output from the main body portion of the PC 521 to a display device 522 as 
5 ° shown for example in Fig. 3. 

[0013] In the PC printer 520, an application program operating in the main body portion of the PC 521 generates 
text data or picture data. The text data or picture data, generated by the application program, is routed to an OS 
(operating system) for demonstration on the display device 522. When fed with a printing command, the OS starts a 
pnnter driver within the main body portion of the PC 521 . The printer driver converts the text data or picture data into 
printing data of a form suited to the PC printer 520 connected to the main body portion of the PC 521 to send the 
printing data to the PC printer 520. The PC printer interprets the printing data sent thereto to effect printing by the 
printer engine 523. y 
[0014] This PC printer 520 uses e.g., the Bi-Centronics (IEEE-1 284), RS-232C, SCSI, Ir-DAorUSB, as the general- 
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purpose printer interface. 

[0015] In receiving e.g., television broadcast for display, the conventional practice has been to receive analog tele- 
vision signals by a reception device and to process these analog television signals by an analog electronic circuit for 
demonstration on a display device. However, such television broadcast is predicted to be made by digital signals, 

5 instead of by analog signals, as conventionally. 

[0016] Specifically., in Japan, CS digital broadcast was started since October 1996, while digital broadcast is about 
to be started in CATV, BS broadcast and ground wave broadcast. If the television broadcast is digitized in this manner, 
pictures of higher quality than before is furnished. In addition, digitization enables not only picture signals but also SI 
(service information) signals to be furnished, such that., by these SI signals, it becomes possible to utilize the EPG 

10 (electronic program guide), that is the program guide information that can be demonstrated on the display device. 

[0017] By the digitization of the television broadcast, not only the program broadcast but also the variable contents 
information can be demonstrated in combination on the display device. This contents information is made up of various 
data, such as still picture data, moving pictures data, text data or music data. 

[0018] If, in printing the pictures of e.g., television broadcast or variable contents information, in the above-described 
*5 current status of the art, the above-mentioned conventional analog printer 501 , analog multi-scan printer 510 and the 
PC printer 520 are used, the degree of freedom of the printing functions or the cost in the printing device present a lot 
of problems. 

[0019] Specifically, if the aforementioned analog printer 501 or analog multi-scan printer 510 is used, not only is the 
circuitry for performing the A/D conversion or D/A conversion required, but also measures need to be taken against 
20 signal deterioration or noise, thus complicating the structure of the apparatus to render it difficult to lower the cost. 
Moreover, the analog printer 501 or analog multi-scan printer 510 is required to be uniquely provided with contents 
information means for generating the contents information for printing, in addition to the contents information means 
for generating the contents information for display provided on the analog printer 501 or analog multi-scan printer 51 0, 
so that cost is needed to provide the unique contents information means. 
25 [0020] Moreover, when the aforementioned PC printer 520 is used, since the general-purpose printer interface op- 
erates at a higher speed, it is possible to transfer picture data without limitation as to the resolution of the picture for 
printing or the printing quality. However in such case, the major portion of the picture processing necessary in effecting 
printing in the printer engine 523 of the PC printer 520 needs to be performed on the main body portion of the PC 521 . 
[0021] In printing the contents information, the contents information for demonstration, generated by the contents 
30 information generating means for generating the contents information for demonstration, by the display device 500 or 
the main body portion of the PC 521 . is converted into analog picture signals or analog CRT interface signals, which 
are then output to the analog printer 501 or to the analog multi-scan printer 510. Since the analog printer 501 or analog 
multi-scan printer 51 0 prints the input analog picture signals for demonstration or a display picture generated from the 
analog CRT interface signals directly by the printer engines 503, 514, the contents information cannot be printed with 
35 a picture quality sufficient for printing. 

[0022] If, in interconnecting the television receiverfor receiving and displaying the television broadcast and the printer 
device, picture data are sent out using a general-purpose printer interface similar to that used in the aforementioned 
PC printer 520. the televison receiver needs to be provided with a high-speed processing capability, a large capacity 
storage capacity and an output port of the high-speed general-purpose printer interface, thus raising the cost of the 
television receiver. Moreover, if no printer device is connected to the television receiver, it is unnecessary to provide 
for the high-speed processing capability, large capacity storage capacity or the output port of the high-speed general- 
purpose printer interface. 

[0023] Various respective aspects of the invention are defined in the appended claims. 

[0024] Embodiments of the present invention address the aforementioned problems and to provide a digital broadcast 
45 reception system, a digital broadcast receiver and a digital broadcast printer, in which there is no necessity of providing 
redundant and hence wasteful circuit or functions, which can be realized at low costs and which may be used to effect 
the printing efficiently and flexibly to high quality. 

[0025] An embodiment of the present invention provides a digital broadcast reception system having a receiver for 
receiving digital broadcast, a display device for displaying the digital broadcast received by the receiver, and a printer 

50 for printing the contents information comprehended in the digital broadcast received by the receiver, the receiver, 
display device and the printer being connected to one another. The receiver includes reception means for receiving 
the digital broadcast, contents information generating means for performing prc-sct signal processing signals of the 
digital broadcast received by the reception means to generate the contents information for demonstration on the display 
device, and outputting means for outputting the contents information generated by the contents information generating 

55 means to the display device and to the printer. The printer includes inputting means for receiving the contents infor- 
mation output from the reception device, contents information converting means for converting at least a portion of the 
contents information received from the inputting means into contents suited to printing and printing means for printing 
the contents information converted by the contents information converting means. 
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[0026] In the digital broadcast reception system., according to an embodiment of the present invention the contents 

in^ l So there s no necessity of providing contents information converting means for generating the contents 
n rZ T P"nt.ng. such that, if the printer is not connected to the system, the entire system can be reduced 

means o^e^ T™T ™ V * by * e COntents 

means ot the printer, high-quality pnnting can be achieved efficiently flexibly 

[0027] A further embodiment of the present invention provides a digital broadcast reception system having a receiver 
for receiving digital broadcast, a display device for displaying the digital broadcast received byT^ec^e77nZ 
pn tor for printing the contents information comprehended in the digital broadcast received by the reoelvZ Z Le^ 

SSL ^ Pnmer bein9 C ° nneCted 10 ° ne an0ther The receiver includ ^ reception means for rSling 

Hilt ? H° a< f aSt '. COntents ^formation generating means for performing pre-set signal processing s gnafs o the 

See conSnS r T' Ve f V reC6Pti0n meanS t0 96nerate the C0nt6ntS inf0rmati0 " demonstration o "the disp lay 
bv th tZZT T f ° rmatl0n c °™™™ rneans for converting at least a portion of the contents information generated 

Z^a tTcoTTT 9en , era,in9 m6anS int ° C ° ntentS SUit6d f ° r Printin 9 b V the and outputting means for 

S IIZZT lnf0rmat ;° n 9enerated b * the contents '"formation generating means to the display device and 
outputting the contents information partially converted by the contents information conversion means to the printer 
The printer includes inputting means for receiving the contents information output by the receiver and printing means 
for prmtmg the contents information received from the inputting means 9 

above th'™?' 9 ! 1 *' b /° adC ; aSl reCePti ° n SyStem ' aCC ° rding l ° lhe emb ° di ™<" of the present invention, as discussed 
above the contents information generated by the contents information generating means of the receiver can be con- 

; th° 1 SU ^ I" Printin9 ° n Printer reC6iVer iS 3ble 10 ™W the contents informat on ^ted for 

n TalZ nriT " T T" fr ° m C ° ntemS in ' 0rmati0n f ° r dem °-"ation °n the display device. As a result 
high-quality printing can be achieved efficiently with high flexibility 

mefn 9 ! fa?—" C ™*° di ™ nt ° f tho P rcscnt invcnti ° n P™idos a digital broadcast receiver including reception 

means for receiving digital broadcast, contents information generating means for performing pre-set signal processino 

Z^lTtZT^ reCe r d ^ reCePti ° n mSanS 9eneratinS C ° ntentS inf °- atio " dem^ra , g 
aZl Itln ^ fh . T '" f0rmatlOn conv ersion means for converting at least a portion of the contents information 

for^^lnth COn t ten t ts,nformat,on generating means to a dispiay device for displaying the digital broadcast and 

0030 to SI2 r, r h ° r , mati0n Partia " y C ° nVerted bV th6 C ° ntentS information conversion me ans to the printer, 
above the conr Jn , r aCC ° rdin9 to the em bodiment of the present invention, as discussed 

above the contents mformation generated by the contents information generating means of the receiver can be con- 
verted into contents suited for printing on the printer. The contents information suited for p^^T^Z^e 
output ,n separation from the contents information for dispiay on the display device. As a result high ^quX printinq 
can be achieved efficiently with high flexibility. 9 q V Pointing 

!ecfoLn'mL y n et ! Urther embodiment i of the P rese "t indention there is provided a digital broadcast receiver including 
reception means for receiving d.g,tal broadcast, contents information generating means for performing pre-set siqnal 
processing on signals of digital broadcast received by the reception means for generating conte^ s informa ion to 
demonstra ng the digital broadcast, contents information conversion means for converting at leas t a P oZ of the 
contents information generated by the contents information generating means into contents suited for prtoZ ou put 
ting means for outputting the contents information generated by the contents information generating means to a display 

TTonZt e T SU T 9 di9ital br ° adCaSt ' and Printing meanS fW P " ntin 9 «» contents information conveded by" 
the contents information conversion means. y 

LbofJ thPnonf 1 ' 9 ? 81 b /° ad< ; aSt reCePti ° n SySt6m ' aCC ° rding t0 the embodir "ent of the present invention, as discussed 
above, the contents information generated by the contents information generating means of the receiver can be con- 

5 nextiS. 6ntS SUitSd Priming ° n Print6r AS 3 reSU,t high - qUa,i ^ Pdn ' ing Can be achie - d with 

SSuL H Gf ! 't 1 ! ° th f r hand ' digita ' broadcast P nntin 9 apparatus according to an embodiment of the present inven- 
tion ,s a digital broadcast printing apparatus for printing the contents information generated by the receiver on receotton 
of the digital broadcast. The digita, broadcast printing apparatus includes inputting means tor reaving the contents 
mfomnation output from the receiver, contents information converting means for converting at eaTaVoln oftt 

iT.'SSr^f r r ° m inPUtting mCanS ' and Priming mCanS f ° r Printi " g contents intormation con 
vertea oy the contents information conversion means. 

[0034] The digital broadcast printing apparatus according to the embodiment of the present invention discussed 
above, is able to convert the contents information generated by the receiver into contents suited for printing As a "esult 
high-quality pnnting can be achieved efficiently with high flexibility. 'or pnnting. as a result, 

[0035] With the digital broadcast reception system, according to the embodiment of the present invention described 
a °oveJhere l snonecessit y of P rovidingcon^ 
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suited for printing on the receiver. The system can be reduced in cost in its entirety in case of not connecting the printer 
to the system. Moreover, since the contents information for display can be converted into contents suited for printing 
by contents information conversion means of the printer, high-quality printing can be achieved efficiently with high 
flexibility, so that the digital broadcast can be displayed and printed as the properties of the digital broadcast that it 
comprehends variegated content information are exploited to the maximum extent possible. 

[0036] Moreover in the digital broadcast reception system, according to embodiments of the present invention, the 
content information suited for printing in the printer can be output in addition to the content information for display on 
the display device, so that high-quality printing can be achieved efficiently with high flexibility, and hence the digital 
broadcast can be displayed and printed as the properties of the digital broadcast that it comprehends variegated content 
information are exploited to the maximum extent possible. 

[0037] In addition, in the digital broadcast reception system, according to an embodiment of the present invention, 
the contents information generated by the receiver can be converted into contents suited for printing to achieve high- 
quality printing can be achieved efficiently with high flexibility, and hence the digital broadcast can be displayed and 
printed as the properties of the digital broadcast that it comprehends variegated content information are exploited to 
the maximum extent possible. 

[0038] For a better understanding of the present invention reference will now be made by way of example only to 
the accompanying drawings in which: 

Fig. 1 is a schemalic view showing a use configuration of a conventional analog video printer. 

Fig. 2 is a schematic view showing a use configuration of a conventional analog multi-scan printer. 

Fig.3 is a schematic view showing a use configuration of a conventional PC printer. 

Fig. 4 is a schematic view showing a digital video receiver embodying the present invention. 

Fig. 5 is a schematic view showing a digital television receiver and a printer device according to an embodiment 

of the present invention. 

Fig. 6 is a schematic view showing an STB, a display device and a printer device embodying the present invention. 

Fig. 7 is a schematic view showing an STB and a display device embodying the present invention. 

Fig. 8 is a schematic view showing an STB embodying the present invention. 

Fig. 9 is a schematic view showing a display device embodying the present invention. 

Fig.1 0 is a schematic view showing a typical initial picture demonstrated on a display device embodying the present 
invention. 

Fig. 11 is a flowchart showing a typical navigation in a picture demonstrated on the display device embodying the 
present invention. 

Fig. 12 is a schematic view showing a printer device embodying the present invention. 

Fig. 13 is a schematic view showing an illustrative structure of a print output processing unit in the printer device 
embodying the present invention. 

Fig.1 4 is a schematic view showing the processing in an enhancing unit in the printer device embodying the present 
invention. 

Fig.1 5 is a schematic view showing another illustrative structure of a print output processing unit in the printer 
device embodying the present invention. 

Fig.1 6 is a schematic view showing an illustrative structure of a printer head in the printer device embodying the 
present invention. 

Fig.1 7 shows a typical example of the contents information distributed by the digital broadcast for illustrating a 
typical case in which the contents information is stated in the HTML form. 

Fig.1 8 shows a typical case in which the contents information distributed by digital broadcast is demonstrated by 
a display device. 

Fig. 19 shows a typical case in which the contents information distributed by the digital broadcast is converted by 

the STB of an embodiment of the present invention into contents suited to printing. 

Fig. 20 shows a typical case of printing the contents ind converted by the STB by a printer device. 

Fig. 21 and 22 show flowcharts for illustrating typical operations of the STB, a display device and the printer device 

embodying the present invention. 

[0039] Referring to the drawings, preferred embodiments of the present invention will be explained in detail. First, a 
case in which, the configuration of the combination of a reception device for receiving digital broadcast, a display device 
for demonstrating the digital broadcast and a printer device for printing a picture comprehended in the digital broadcast 
is changed in many ways, is explained. 35. 

[0040] In the following description, the digital broadcast means the broadcast sent by digital signals from a broad- 
casting station. The digital broadcast is not limited as to the configuration in which digital signals are sent out and may 
include broadcast sent out in a variety of configurations, such as routine ground wave broadcast, satellite broadcast, 
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e.g., BS broadcast or CS broadcast, sending out signals over an artificial satellite, or cable broadcast such as cable 
television sending out signals over a cable. 

tk 04 ^ 1 •, ^f odiments of ,he P resent invention may be applied to a digital television receiver 10, as shown in Fig 4 
The digital te evision receiver 10 includes a unitary structure comprised of a receiver 11 for receiving digital broadcast' 

brScal" Thlf t* T-f??? 9 di9ita ' br ° adCaSt 3 Primer 1 3 f ° r Printin9 3 Picture ^^Prehended in the digital 
unUar^stmJture °" 1 ° " UP ° f & receiver ' * diSp ' ay deViCe and a printer in one 

~LH? b ,° h di H e "! S ,? f , the preSent invention mav also be ^Plied to a digital television receiver 20 and a printer 21 
connected to this digital television receiver 20, as shown in Fig. 5. The digital television receiver 20 includes a receiver 
22 f<" receding digital broadcast and a display 23 for demonstrating the digital broadcast, in a unitary structure That 
is, Fig. 5 shows a structure of an embodiment of the present invention in which the receiver and the display unit are 
mn^of 38 8 UnitarV struclurG and an oule r Pinter, as a separate unit, connected to the unitary structure 
[0043] Embodiments of the present invention may be applied to a set top boax (STB) 30, and a display device 31 

2* b ° S C °, nneCted t0 me STB 3 °' 88 Sh ° Wn in RS - 6 ' The STB 30 has the fu "ction of receiving the digital 
broadcast. That ,s. the structure shown in Fig. 6 shows a typical case of constructing the receiver, display device and 

devte eTnd "h^nter^ 1 ° a " embodim ent of the present invention and interconnecting the receiver, display 

[0044] Embodiments of the present invention can also be applied to the set top box (STB) 40 and to the display 
D 7nZ 11 f C ° nneC t led 10 lhiS STB 40 ,or use The STB 4 ° 'eludes a receiver 42 for receiving digital broadcast and a 
pnnte 43 for printing a picture comprehended in the digital broadcast. That is, the embodiment of Fig.7 represents a 
typical case o unifying the receiver and the printer as a unitary structure and connecting a display device as a separate 
unit to the unitary structure. K 
[0045] Embodiments of the present invention can be applied to variable combinations of a receiver for receiving 
digital broadcast, a display device for demonstrating the digital broadcast and a printer for printing the contents infer 
mat,on comprehended in the digital broadcast. According to embodiments of the present invention, the digital broadcast 
received by the receiver is used for demonstration on the display device and printing by the printer. It is noted that the 
printer ,n pnn ting the contents information received by the receiver converts the contents information into contents 
suited for printing by contents information conversion means provided in the receiver and/or printer, 
c? Q T Tt !f '!,• aC , COrdin9 to embodiments of the present invention, the contents information sent mainly for demon- 
stration on the display device is changed in printing by the printer into contents suited for printing, so that printing can 
be achieved efficiently, flexibly and to high quality. Moreover, if the printer is provided in this manner with contents 
information conversion means, and if. for example, the printer is not connected to the receiver, that is if digital broadcast 
only is to be received and displayed, the entire system can be reduced in cost 

[0047] M eanwhile means for interconnecting the receiver, display device and the printer for signal transmission may 
be a so-caNed wired signal transmission means for interconnecting signal lines, such as conductors or optical fibers 
or so-called radio signal transmission means for transmitting signals by electrical waves or infrared rays The signal 
transmission means may also be those constructed in accordance with various standards, such as IEEE802.3 (Ether- 
ltiEE1394 or USB. 

[0048] Since embodiments of the present invention can be applied to a configuration comprising various combina- 
*ons of the receiver, display device and the printer, such a configuration is now explained in which the respective 

mo£i S T f 9 "! I" S o Para,e deViC6S ' name ' y an STB 3 °' a displav device 31 and a P ri nter 32, as shown in Fig.6. 
[0049] Referring to Fig.8, the STB 30 includes a downconverter 50, a tuner 51, a digital demodulator 52 an error 
correction un.t 53, a descrambler 54, a packet disassembly unit 55. a picture decoder 56 a speech decoder 57 a data 
decoder 57, a synthesizer 59, a video RAM 60, a digital video signal outputting unit 61 and a monitor controi signal 

TnT!n t l£*M r IS ° inC,Ud6S ^ "° COn,r0 " er 63 ' 3 m ° dem 64 ' 3 CPU svstem a P^ter control 

signal interface 66, a contents information memory 67, a contents information conversion unit 68 and a contents infor- 
mal^ outputting unit 69. Meanwhile, in Fig.8, the flow of a variety of signals, transmiUed/received among various 
components making up the STB 30, is indicated by arrows. 

S h™ 6 ; 51 " 6 ! 30 may . be C ° nfi 9 ured tor receiving a variety of digital broadcast, such as ground wave broadcast, 
satellite broadcast or wire broadcast. The following explanation is made for a case in which the STB is constructed as 

LTTnT r*T- ^ th ! CS di9ital br0adcast ' or mailed IRD (Integrated Receiver Decoder) now put to practical 
use. in ho CS digital broadcast, the contents information, such as moving picture information, still picture information 
and SI (service information), are mixed as digital signals by the transmitting stations, such as broadcasting stations 
various service providers and contents providers. Meanwhile, the SI signals mean signals corresponding to a table 
stating he various service information arranged in a pre-set transmission format. These digital signals may also be 
scramb ed as necessary so that a receiver who has not entered into a pre-set contract with the transmitting station is 
unable to reproduce the digital broadcast correctly. 

[0051] The downconverter 50 is connected e.g., to an antenna receiving the electrical waves allocated to the 12 GHz 



6 



BNSDOCIO: <EP 



1 133170A2 l_> 



EP 1 133 170 A2 



band to convert the received electrical waves into an intermediate frequency of 950 MHz to 2 GHz. Meanwhile, in the 
STB 30, the downconverter 50 need not be connected to the antenna as discussed above, it being only necessary if 
it is connected to an antenna receiving ground wave broadcast, an antenna for receiving satellite broadcast or a single 
line over which the wire broadcast is transmitted, depending on the digital broadcast send-out configurations. 
[0052] The tuner 51 selects the stations for digital broadcast signals converted by the downconverter 50 into the 
intermediate frequency. That is, the tuner 51 selects signals of components of the digital broadcast signals correspond- 
ing to a preset channel. This tuner 51 is able to select a pre-set channel, as later explained, responsive to commands 
from a remote controller from a user. 

[0053] The digital demodulator52 performs QPSK (quadrature phase shift keying) demodulation on the digital broad- 
cast signals as selected by the tuner 51 . In this digital demodulator 52, the bandwidth is e.g., 27 MHz, with the trans- 
mission bitrate of the output bitstream being 42.192 Mbits per second. 

[0054] The error correction unit 53 performs viterbi decoding, synchronization detection, Reed-Solomon decoding 
(204, 188) and deinterleaving on the QPSK demodulated digital broadcast signals, by the digital demodulator 52 ; to 
extract a transport stream (TS) of e.g., 29.1 62 Mbits per second. The error correction unit 53 sets the convolution rate 
for viterbi decoding to e.g.. 1/2 to 7/8. 

[0055] The descrambler 54 descrambles packets having a pre-set PID (packet ID) present in the transport stream 
extracted by the error correction unit 53. As the scrambling algorithm, MULTI2, belonging to the block cipher, may, for 
example, be used. The STB 30 may take out to outside the descrambled signals by high-speed data outputting at an 
output terminal. 

[0056] The packet disassembly unit 55 performs the processing of taking out only the packet of a desired program 
from the signals descrambled by the descrambler 54. The signals obtained from the descrambler 54 are signals cor- 
responding to the multiplexed versions of the contents information, such as picture information, speech information or 
the SI information in accordance with e.g., the MPEG2 standard. The packet disassembly unit 55 takes out only the 
packets of a desired program from the scnt-out multiplexed signals. The packet disassembly unit 55 also acquires the 
SI information, while reproducing the clocks. The packet disassembly unit 55 outputs the packets taken out to the 
picture decoder 56, speech decoder 57, data decoder 58 and to the contents information memory 67. 
[0057] Meanwhile, in the STB 30, the downconverter 50, tuner 51 , digital demodulator 52, error correction unit 53, 
descrambler 54 and the packet disassembly unit 55 are formed as means for receiving the digital broadcast. Of course, 
the receiving means of the STB 30 is not limited to this configuration, it being only sufficient if the receiving means has 
the function of receiving the digital broadcast. 

[0058] The picture decoder 56 and the speech decoder 57 decode the picture data and the speech data, encoded 
in accordance with e.g., the MPEG2 standard, based on the packets fed from the packet disassembly unit 55. The 
picture decoder 56 outputs the decoded picture data to a synthesizer, while the speech decoder 57 outputs the decoded 
speech data to outside as speech signals. 

[0059] The data decoder 58 decodes the SI information acquired by the packet disassembly unit 55, that is the 
variable data information, such as the electronic program guide (EPG) information or the detailed program information. 
The data decoder 58 outputs the SI information, among the decoded signals, that can directly be expanded into dis- 
playable data, as SI control signal over a system bus to the CPU system 65. The SI control signals, thus output to the 
CPU system 65, is processed thereby, and is issued as SI display signals to the synthesizer 59. The CPU system 65 
then performs conversion processing, exploiting the font data provided in the font ROM, based on the SI control signal, 
for conversion to displayable SI display signals. The data decoder 58 also decodes the contents information for printing 
by the printer 32 to output the decoded contents information to the contents information memory 67. 
[0060] The synthesizer 59 synthesizes the picture data decoded by the picture decoder 56. the SI information de- 
coded by the data decoder 58 and the SI display signals input from the CPU system 65, to prepare one-picture display 
data for the display unit 3 1 . The synthesizer 59 transiently causes the prepared display data to be held temporarily on 
the video RAM 60 to complete the one-picture display data. 

[0061] Meanwhile, in embodiments of the present invention the picture decoder 56, speech decoder 57, data decoder 
58, synthesizer 59 and the video RAM 60 are formed as picture drawing means for the STB 30. It should be noted that 
the picture drawing means for the STB 30 is not limited to this configuration, it being only sufficient if the picture drawing 
means has the function of generating picture data by performing pre-set picture drawing processing based on the 
signals of the digital broadcast received by the aforementioned receiving means. 

[0062] The digital video signal outputting unit 61 outputs the display data prepared by the synthesizer 59 to outside 
as digital signals. 

[0063] The monitor control signal outputting unit 62 outputs the monitor control signal, output from the CPU system 
65 over the system bus, to outside as a digital signal. 

[0064] In the STB 30, the digital video signal outputting unit 61 and the monitor control signal outputting unit 62 are 
designed as so-called digital video interface for sending out the digital signals to the display unit 31 connected to 
outside. Meanwhile, the digital video signal outputting unit 61 and the monitor control signal outputting unit 62 are 
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video intertac P e arate ^ MerM * theSe mf * be instructed unitarily depending on the desired digital 

o^puiinlnit vtnfZl* V° * ?* U>m " °' the digita ' Signals Sent out from the di 9 ital vide ° signal 

outputting unit 61 and the monitor control signal outputting unit 62. It is however desirable to use the standardized 

tablthln T 9 fl QO f S ' 9nal f ° rmatS ' th6re iS the di9ital interface standards for Monitor) version 1 0 es- 
S22J ^ j3Pan El6C,r0niC ,ndUS,rV DeV6,0Pment ASS ° Ciati0n < JEIDA ) ™ s ^ da ' d -PP^s the 
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1 ) Digital data 



2) Separated horizontal and vertical 
synchronization signals 

3) Data enable signals 

4) DDC (display data channel) 

5) VESA hot plug signal (SENS) 

6) USB (universal serial bus) 



TMDS (Transition Minimized 
Differential Signalling) 
LVDS (Low Voltage Differential 
Signalling) 

GVIF (Giga-bit Video Interface) 



(one of three is indispensable) 
indispensable 

indispensable 
indispensable 
indispensable 
optional 



! 0 ar 6 e 7 LfinL dir,erem COrnbinali ° nS ° f the "^mentioned *W<* formats, four standards shown in the following Table 
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„Z 5 standards, shown in Table 1 . the standards 2b and 3 are those for sending video and control 

unit 61 ! e Z S ' 9na ?■ " d ? Si9n6d 10 C0PS With theSS S,andardS 2b and 3 ' the digital vide ° signal outputting 
ahlJ , h m ° n ' tor control s '9nal outpu ttl ng unit 62 of the STB 30 are desirably unified together, as discussed 
above, to send out the video and control signals using the same signal line 

Kh „ M ° re0Ver ' the t ' /0 C ° ntr0ller 63 of ,he STB 30 is connected to the system bus provided in the STB 30 and is 
tnZ Lr « T J °° mmands by the user ° ver e -9- a remote controller. The I/O controller 63 may also be 
TnTa useM, in * n l" 9 repr ° dUCtion on ot ffom an IC card ' Specifically, the information indicating whether 

th 6 «™m«t ? P ? ° agreement with a broadcasting station in receiving scrambled digital broadcast or 

Inhf^t T ,n ' 0rmat, ° n 10 recelv,ng P a y able digital broadcast may be recorded on the IC card to effect descrambling 
T/O con S «T , ° r t0 C ° n,r01 time ,Sft f ° r reCepUOn b3Sed ° n the '"Nation read out from the IC card. The 
via Z Xmodem 64 6 ""^ lnformat, ' on from the broadcasting station or decode an E-mail received 

nZ°L J, h t e K m ° dem 64 ' haVin9 thS fUnCti ° n ° f transr "itting/receiving various information over e.g.. the telephone 
A?hounh i T C t ° mmU H n ' Cat,0n network - such as ,ntern ^. ^ connected to the system bus provided in the STB 30. 

tz^t^i provide the modem 64 in the stb 3 °' the foMowina ^ * 

^° dem 64 transmits/receives (uplinks/downlinks) the assessing information for recording and/or repro- 
duction on or from e.g. , an IC card, over the communication network to the digital broadcasting station or a customer 
management center. II the SI information output from the dala decoder 58 includes a command for acquiring the pre- 
7caH7TZ V a H CeS S 9 ! h K 6 Pre " Set information address ° ver a communication network, such information can be 
generate 2 ZZ rt££ 31100 "° ™* " bS 6Xpanded by the CPU System 65 t0 

n 0 r°J?,ich The S lt te ^? 15 made UP C g - ° f 8 CPU (Gentral P rocessi "9 unit), a program ROM (read-only memory) 
or a fiash memory. The CPU system 65 is connected to the system bus provided in the STB 30 to transmit/receive 
various control s.gnals over this system bus to control various parts making up the STB 30. That is, the CPU system 
65 .s responsive to various operating commands from the user to control various parts of the STB 30 In Fiq 8 the 

nfTh^TfiTn 9 1 iZ ° f VadOUS COntr °' Signa ' S tra nsmitted/received between the system bus and the various parts 
of the STB 30 are partially not shown for simplicity. 

[0073) The CPU system 65 also performs the processing of conversion to displayable SI display signals, by perform- 
ng conversion processing exploiting font data provided in the font ROM, based on the SI control signal output from 

dknt^o^ h 35 diSCU u SSed above ' ,n this manner - the text information may be demonstrated by on-screen 
display (OSD) based on e.g., the SI information. 

[0074] The printer control signal interface 66, connected to a system bus provided in the STB 30, has the function 
of transmitt.ng/rece.v.ng printer control signals to or from the printer 32. The printer control signals are signals com- 

TZZTST 'f C ° n r te r d ^ ° UtSide fr ° m STB 30 10 Start ° r diSC ° ntinUe the ^ ^ratto" or'specSng 
the size or contents of a picture for pnntmg to the printer 32. The printer control signals are also signals for furnishing 

nrfn innT 7 r T C ° mpletion of the P rintin 9 °P erati °n, shortage of printing sheets or ink. or stuffing of the 
printing sheets, from the printer 32 to the STB 30. 

E c B VT y t ° f 3 SPSCified 0peration ' the P rinter contr °' ^gnal interface 66 sends, on receipt of a command for 
Tr, n?th V mpUt 10 "° COntr0 " er 63 ° VSr ,he System bus ' a P rinter control ^gnal commanding the 

Z attr Pn T, 9 ° Perat,0n :° the printer 32 When the P^ter 32 has completed the printing operation as reguL.y, 

orlt^SZTJ S T T 66 reCSiVeS thS information on completion of the printing operation sent from the 
printer 32 to confirm that the printing operation has been finished as regularly. 

IS * ,here9Ular Printing °P era,ion b y tne P rinter 32 is disabled by, for example, shortage or stuffing of the printing 
been finLhT °TT IT 66 mS M ° mat,0n t0 COn,iml that tne P™^ operation has not 

^rEE^I^r" H h '!, tlme ' CPU SySt6m 65 ° f the STB 30 9enerateS an 31 control ^ '"^eating that 
svnth?" L 9 Sf n ° l t bS ! n r ' mShed aS regU ' arly ' and Sends a P re " set P iclure si gn«l lo the display device 31 through the 
synthesizer 59 and the digital video signal outputting unit 61 to cause the display device 31 to display a picture indicating 
that the printing has not been finished as regularly. 

50 12™!! C ° ntentS infO t rmati0 u n mem0fy 67 haS the fUnCti ° n ° f tran siently holding the contents information prior to 
fn?ut fro J !f r 9 J nPU . ° m 6 P9Cket disasser n b| y ""it 55 or the contents information subsequent to the decoding 

Zhn^n? f ! ' 58 ° VCr th ° SySt ° m bUS ' That fe ' in thc digital broadcast rocc P tion system, according to 

embodiments of the present invention, the contents information memory 67 has the function of a so-called cache 
memory of transiently holding the contents information comprehended in the digital broadcast 

m23 ST fH° ^ bS COnfi9Ured for tra nsiently holding the desired contents information in the contents infer- 

depend ' ng on a user c °^^and, or may be configured for updating the contents information com- 

,n the contntl n/ SCe T 9 " a ° adCaSt ,r ° m tim6 ,0 time l ° S,0re the "P«l«ted contents information 

in the contents information memory 67. 
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[0079] In the contents information memory 67, the entire contents of the contents information displayed on the display 
device 31 . that is the entire text and picture data, may be transiently stored, or only a portion used for printing by the 
printer 32 of the contents information for display on the display device 31 may be transiently stored. Specifically, only 
a portion of the picture data comprehended in the moving pictures data may be stored in the contents information 
5 memory 67, instead of storing the totality of the moving pictures data displayed on the display device 31 in the contents 
information memory 67. This saves the memory capacity to lower the cost. 

[0080] Moreover, there may be transiently stored in the contents information memory 67 not only the contents infor- 
mation for demonstration on the display device 31 , but also the contents information for printing, linked to the contents 
information for demonstration } that is the contents information comprehended in the printing-specific specified program 

10 channels or information addresses. 

[0081] The contents information conversion unit 68 reads out the contents information for printing, from the various 
contents information transiently stored in the contents information memory 67, and converts the contents of the contents 
information into contents suited o printing characteristics of the printer 32. The contents information conversion unit 
68 will be subsequently explained in detail. 

15 [0082] The contents information outputting unit 69 outputs the contents information converted by the contents infor- 
mation conversion unit 68 to e printer 32. 

[0083] The display device 31 in the digital broadcast reception system, according to an embodiment of the present 
invention, is hereinafter explained. 

[0084] Referring to Fig. 9, the display device 31 includes a digital video signal inputting unit 70 : a monitor control 
20 signal inputting unit 71 , a display device driving unit 72, a display device 73 and a loudspeaker 74. Meanwhile, in Fig. 
9, the flow of various signals transmitted/received between respective parts of the display device 31 is indicated by 
arrows. 

[0085] The digital video signal inputting unit 70 and the monitor control signal inputting unit 71 have the function of 
receiving picture signals transmitted from the STB 30, that is digital video signals and monitor control signals, and of 

25 extracting the contents information demonstrated on the display device 31 from these picture signals. 

[0086] The display device driving unit 72 is fed with the contents information, extracted by the digital video signal 
inputting unit 70 and the monitor control signal inputting unit 71, and generates driving signals for driving the display 
device 73 based on this contents information. The driving signals may, for example, be RGB signals. 
[0087] The display device 73 has the function of displaying a pre-set picture based on the driving signal generated 

30 by the display device driving unit 72. Specifically, the display device drive 73 may, for example, be a CRT (cathode ray 
tube), LCD (liquid crystal display) or a plasma display. 

[0088] The loudspeaker 74 has the function of receiving speech signals transmitted from the STB 30 to reproduce 
the speech signals. 

[0089] A typical display picture, demonstrated on the display device drive 73 in the display device 31 , is now ex- 
35 plained. Embodiments of the present invention can be applied for providing a general information terminal adapted not 
only for reception of digital broadcast, furnished to the households at large as ground wave broadcast, satellite broad- 
cast or wire broadcast, but also for reception of pre-existing analog broadcast, or a variety of services of the Internet 
environment. In such general information terminal, it is crucial to realize selection and viewing of a large number of 
furnished programs readily and accurately and facilitated operations or variable services. 
40 [0090] So, the display picture demonstrated on the display device drive 73 of the display device 31 is preferably a 
picture shown for example in Fig. 1 0 showing atypical initial picture demonstrated on the display device drive 73 directly 
after booting the display device 31 . This initial picture on the display device 31 shown in Fig. 10 includes an area S1 
for demonstrating the hi-vision broadcast being received, an area S2 for demonstrating a list of live programs being 
received, an area S3 for demonstrating a list of programs recorded in the home server, an area S4 for demonstrating 
45 the weather information, an area S5 for demonstrating a program table of various broadcasts, and an area S6 for 
demonstrating the text information such as headlines for television of newspaper. 

[0091] The initial picture on the display device 31 also includes an area S7 for selecting the speech service such as 
various news or music, an area S8 for selecting or acting on a variety of Internet environments, such as E-mail, and 
an area S9 for commanding a printing operation on the printer 32. 
so [0092] That is. in the digital broadcast reception system, according to embodiments of the present invention, the 
respective areas of the displayed picture comprise variable contents information comprehended in the digital broadcast, 
such that a large number of the contents information are combined and demonstrated on the display device 31 . The 
contents information will be explained in detail subsequently. 

[0093] The display picture forming variable picture, speech and services, that is the contents information, is synthe- 
55 sized by the synthesizer 59 of the STB 30 to a sole picture which is demonstrated on the display device drive 73 of 
the display device 31 . For example, if a specified operational command is input from the user by a remote controller 
through an I/O controller 63, the STB 30 performs the processing, such as enlarged display, for pre-set pictures, speech 
or services. 
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S 31 12! ,mt,al P,C, r St : OWn " Fi9 l ° iS d6m0n M for « P««- ^artup of the display 

specified kSJTZJSS" "° ° P . eratl0nal Command from lhe use , *• display device 31 may be switched to display 
S^SSJI^T SerV ' C f h automatical| y- Alternatively, the array of the pictures, speech or the services may 
oe customized freely responsive to the user request. 

on°?he dis^lv TJL F % 1 J ' 8 'f ca ' na : i9ati0 " from the Picture shown in Fig. 1 0, in the picture demonstrated 
221 1 V L .! ' explamed M^nwhile, in Fig.11, changes in the contents demonstrated on the display 
mno« n f ^ ^ Pre " Set °P erational c °mmand from the user, are indicated by arrows 
Tori th?s' r 2 fn 6 ' Star, r P ' ^ diSP ' ay d6ViCe 31 iS 3 State 81 ° displayin 9 the initial P icture - as sho W n in Fig. 1 1 . 
dev £e^ is a s^r^i C ° h T and iS lnPUt by the US6r '° r ^onstrating the weather information, the display 
drive 7 If f mm tt t ' n W WeathSr informa,ion is dis P |a Ved to an enlarged scale on the display device 

burets resled ' ' ° Perati ° na ' C ° mmandS iS inpUt by the US6r " the State 810 ™ial 

EE, t^^rlV^' ^ ^ ^ S1 ° demons,ratin 9 the initial picture, an operational command of dis- 
playing the program table is input by the user, the display device 31 is in a state S12 in which the program table is 
displayed to an enlarged scale on the display device drive 73 program table is 

Ly^e usLVthe STbJo TJ- °° mmand ^ demo ^trating the detailed information as to the program is input 
ma ion A I th f I f ^ 3 communication network by e.g., the modem 64 to acquire the detailed infor- 

mation as to the program to display the acquired information on the display device drive 73 

commandfor ^LlV ° ^J*'" 9 lhe inilia ' piClUre or in ,he slale SI 2 disp.aying the program .able, an operational 

to ZZL? n ™ T 9 T" 8 ? Pr ° gram ' S inpUt fr ° m the USSr ' 3 State 341 is reached in which s P«cified broadcast 
is displayed to an enlarged scale on the display device drive 73 

ftTsL 'nil? f ate f 1 ♦ in ^ hiCh Pr ° gram teble is displayed to an enlar 9 ed scale °n the display device drive 73, 

command fr T V T* 816 n " n ° reC ° rdin9 f ° r 8 particular pro 9 ram ""der operationa 

£TS T , U T 1 ' S alS ° P ° SSibl ° thiS Stat ° 81 5 t0 transf0r ,hc statc 314 ° f displaying pro-sot broadcast 
to an enlarged scale at a pre-set time point reserved for recording. 

[0101] If in the state S14 of demonstrating particular broadcast on the display device drive 73 a pre-set operatino 
command is input from the user, a state S1 6 is reached in which a list for selecL of the informal pertinen he 

Si?t y r^h° h 5 h S h° ^ S6leCted fr ° m thiS St8te 816 ' the P^icular pertinent information is selected, a state 
olr hi > dem ° nStrates the pe ™nent information. This pertinent information is accessed by the STB 30 

Zn£ ^° mm " nicatlon network by e.g., the modem 64 to acquire the pertinent information 

518 2 ri^H Sta h te . S l° ° f diSplaying the ini,ial P jcture ' a Pre-set operating command is input by the user, a state 
from ^ he Q r Q mma,V ° f te ' eViSi0n ° r the newspaper is reached. If a specified article is selected 

h contents JSl'ZSZ n In re3Ched ^ WhiCh main teX ' Pertin6nt ,0 the artide is demonstrated. Meanwhile, 
op romm" n television or the newspaper are acquired by e.g., the modem 64 in the STB 30 by accessing ove 

S 1 9 of dZon 3 t- "T 1 '? alS ° P ° SSib,e t0 ,ranSfer fr ° m thS State 31 0 of dis P ,ayin 9 the initial picture to a state 

51 9 of demonstrating the mam text of the television or the newspaper. 

fs°Ieached in l^h? 10 d6m0nStra1in 9 the initial P ict ^e, an operationa. command is input by the user, a state S20 
is reached in which the speech service is output as audio from the loudspeaker 74. Such a state may a so be set in 
40 mini r anVlronmental P iclure * demonstrated at the same time as the speech is output as audio 

fs he?Lnafte e r gained ^ di9 ' ta ' br ° adCaSt reCePti ° n * CM9 * a " embodirn ent of the present invention 

SnSL l ° R9 ' !?' Print6r 32 inC ' UdeS 3 C ° ntentS informati °n inputting unit 80, a buffer memory 81 , a 

a or S£ t^ 0 " eXpand,n9 unit 82 - a ^"thesis unit 83, a print output processor 85. a printer head driving unit 86, 
a printer head 87. a printer control signal interface 88 and a printer CPU system 89. Meanwhile in Fig 1 2 the flow o 
ZZ & S ;T a ' S transmitt ed/recei ved between various portions of the printer 32 is indicated by arrows 

o! puttina unil^ft 5r 'T""'" 9 Unit 80 reCeiVSS the C ° ntentS inform ation from the contents information 

omTtted ^ « STB 0 3 °. f0r lranS ' enl Sl0ra 9 e the buffer memory 81. Although the buffer memory 81 may be 
the STB 30 ^ th m T°Z ' S Pr ° Vided " Primer 32 ' thS C ° ntentS -formation can be transmitted speedily f rom 
32 SIfeover i in th.T f , ?V ^'^ ^ ^ ^ ^ com P |etion <* the printing operation in the printer 
cfoadtv tc ^ho.d thJ , 9 ? 7 transmission/reception system, the buffer memory 81 has a sufficient memory 

Sod linn f T L mf0rmatlon P rinted by th e Printer 32, the contents information to be printed can be trans 
2 TctZZ - n^ZZ Print ° r 32 ' ™ S ° nablCS th ° 8TB 30 t0 SaV ° thc ° thor intents information in 

Te ^ZZZrZ:ZZ e ^Jl 2 ,n read ' neSS Printing ° P6rati0n - With ° Ut aWaiti "9 t^ completion of 

m™ J^f C ° ntentS infomnation expanding unit 82 expands the contents information, transiently held in the buffer 
memory 81 for conversion to data printable by a printer head 87, as later explained. The printable data then is output 

or " speci,ica,,y H r coments informa,ion comprises piurai mf °™«°" s^zzzi 

or text data, these data are expanded for re-construction as a picture for printing. 
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[0108] The SI data, that cannot be directly expanded by the contents information expanding unit 82, is output over 
a printer system bus to the printer CPU system 89 as later explained. The SI control data, thus output to the printer 
CPU system 89.. is processed by the printer CPU system 89 and subsequently output to the synthesis unit 83 as SI 
data for printing. The printer CPU system 89 performs conversion processing on the SI printing data, using font data 

s provided in a font ROM, based on the SI control data, for conversion into printable SI printing data. 

[0109] The synthesis unit 83 synthesizes the contents information expanded by the contents information expanding 
unit 82, and the SI printing data, generated by the printer CPU system 89, to synthesize a picture for printing. The 
synthesis unit 83 transiently saves the picture for printing in a print picture RAM 84, while writing the completed picture 
for printing in this print picture RAM 84. On completion of the picture for printing, the synthesis unit 83 retrieves the 

10 picture from the print picture RAM 84 to output the completed picture to the print output processor 85. 

[01 10] The print output processor 85 has the function of generating printing data suited for printing by a printer head 
based on picture data synthesized by the synthesis unit 83. 

[0111] The print output processor 85 performs conversion processing by a LUT (lookup table), operational processing 
exploiting a processing circuit capable of executing product sum processing at a high speed., operational processing 

15 by a software having high speed operational processing algorithm and/or processing by a dedicated conversion circuit. 
If, when the operational processing is sequentially carried out in this manner by the print output processor 85, the 
operational processing is carried out using the same number of bits as that of the input picture data, the respective 
data tend to be deteriorated in effective accuracy. It is therefore desirable with the print output processor 85 to increase 
the number of bits of the respective data with respect to the number of bits of the input picture data in the course of 

20 the operational processing and to decrease the increased number of bits to the original state at the ultimate stage of 
the operational processing. This evades the worsening of the effective accuracy. 

[0112] The printer head driving unit 86 generates driving signals for driving the print head 87 based on the printing 
data generated by the print output processor 85. 

[0113] The printer head 87 has tho function of being driven based on a driving signal generated by the printer head 
25 driving unit 86 for printing a pre-set picture on the printing sheet. The printer 32 is provided with a printing head 87 and 
a sheet furnishing unit for furnishing the printing sheets, in a manner not shown in Fig. 12. Meanwhile, the sheet fur- 
nishing unit is similar in structure to that used in a variety of conventional printing devices and hence is not explained 
specifically. 

[01 1 4] The printer control signal interface 88 is connected to a printer system bus provided in the printer 32 and has 
30 the function of transmitting/receiving printer control signals to or from the STB 30. That is, the printer control signal 
interface 88 is equivalent to the printer control signal interface 66 in the STB 30 and has the function of receiving a 
command for start and/or stop the printing operation transmitted from the STB 30 and transmitting the information on 
the completion of the printing operation by the printer 32 or shortage in the printing sheets to the STB 30. 
[0115] The printer CPU system 89 is made up e.g., of a CPU, a program ROM, a RAM and a flash memory. The 
35 printer CPU system 89 is connected to a printer system bus provided in the printer 32 and effects transmission/reception 
of various control signals over this printer system bus to control various portions of the printer 32. That is, the printer 
CPU system 89 controls various portions of the printer 32 based on the commands for start of the printing operation 
received by the printer control signal interface 88. Alternatively, the printer CPU system 89 receives the information 
from various portion of the printer 32 over the printer system bus to process the information on the completion of the 
40 printing operation or on the shortage of the printing sheets, for example, to transmit the results to the printer control 
signal interface 88. 

[01 16] A specified illustrative structure of the print output processor 85 is hereinafter explained. 
[0117] Referring to Fig. 13, the print output processor 85 includes an enhancing unit 90, an RGB-CM Y conversion 
unit 91 , a color correction unit 92, a black extraction undercolor removing unit 93, a sharpness correction unit 95 and 
4 $ an output characteristic conversion unit 96. In Fig. 13, the flow of various signals transmitted/received between respec- 
tive parts of the print output processor 85 is indicated by arrows. 

[01 18] If the number of pixels of the picture data output by e.g., the RGB signals from the synthesis unit 83 is smaller 
than the number of pixels of the picture for printing, the enhancing unit 90 performs an enhancing processing on the 
input picture data for conversion into the number of pixels suited for printing. 

50 [0119] The enhancing unit 90 is fed from the synthesis unit 83 with picture data corresponding to 720p (720x 1280 
pixels) as one of the standards for the moving pictures of the digital broadcast as shown for example in Fig. 14. At this 
time, if the printer 32 performs printing with 300 dpi on an A4-format printing sheet, tho enhancing unit 90 enhances 
the number of pixels in the horizontal and vertical directions of the input picture data by a factor of 2.675 for conversion 
to picture data made up of 1926x3424 pixels. 

55 [0120] The RGB-CM Y conversion unit 91 converts RGB signals of the picture data converted by the enhancing unit 
90 to generate CMY signals corresponding to the ink or the toner constituted by the respective colors of C(cyan), M 
(magenta) and Y(yellow) as used in the printer head 87. This conversion processing may be realized by. for example, 
density log conversion, complementary color conversion or linear masking conversion. 
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[0121] The color correction unit 92 performs color correction processing on the CMY signals generated by the RGB- 

2£ ^ Un,t • ThUS ' Print6r 32 iS ab ' e 10 COrrect the deviation b6twee " cotor Le and especial^he 
co or hue and the saturation of a printed picture produced when the spectroscopic absorption characterteto the ink 
or the oner used ,n the printer head 87 differs from the idea, characteristics by the subtractive «SS5K fpJc ffcaMv 
the color correction processing performed by the color correction unit 92 may be realized by convenor, by opera 2 

£2L!! the K 9amUt °fc°'or characteristics that may be represented in the picture data input to the printer 32 differs 
rZ T 7 V^" L UC6d 00 the Printing Sheet b V the P rinter head 87 - compression or coping is performed on the 
onhec^ 

thl LZ If ? T be re P roduced ^ the P^ter head 87 is input to the printer 32, the information on 

0123 ,f h "?nt H S C °™ p . rehend6d " thS PiCtUfe data may be efficient * used 10 P e '°™ optimum prinTng 
^^ JSSZJ^^S^ "I'"" 5" " thS t0nSr ° f thS b,3Ck C ° l0r (K >' the b '-k extraction undercolor 

■nouffrnL ml ; ? extr **°n undercolor removing unit 93 extracts the K component included in the CMY signals 

.nputfrom the color correct.cn unit 92, while subtracting the va.e corresponding to the K component extracted from "the 
mi™ « C ° mp0nents 10 9 enerate CM ™ signals made up cf the components C, M, Y and K 
0124] So, among the methods for extracting the K component of the CMY signals for substitution to CMYK sionals 

Kr^neTin^^^ K ™ a " d a - * -acting a^d substituting the 

bSxtracZItr 9 Si9na,S ^ bl3Ck eXtraCti ° n UnderCOl ° r rem °™9 unit 93 ir "° CMYK signals by the 

gna. wtt'th b.acS ^^STtT *' ?T 32 ^ by Printin9 the K C ° mp ° nent »• Jmy 

in be Printed wth « „ t- ' blaCkcolor P ort,on > difficultt ° reproduce using only the C, M and Y inks or toners, 

3£S 'te btck ^2T m P T 9 , qUaHty - ' f b ' aCk ° r t0nSr iS n0t P rovided in the P rint ^ "«< 87 of the 

SnS^SSST^^^ removing unit 93 does not perform the b,ack co,or ex,raction 

9 UtPUt Pr ° CeSSOr 85 66 C ° nStrUCted With ° Ut brcvidi "9 < he black ^-tion un- 
n 0 rl^Ln An ° U,P f 9a T ma correction/ 9 rad «t'on correction unit 94 performs gamma correction and gradation correction 
the halftnn" P ^ 3 made int0 the CW| YK signals by the black extraction undercolor removing unit 93 Spe^teaHy 
f the halftone reproducing method in the printer head 87 has characteristic output properties the output a™ co 

KturJ d^r^edTJr. Unit t 95 t Perf ° rmS enhancement and s ™° th ^ P^-essing for the picture contour on 
Ihe p P S ZZTTetZTs2 PUt 9amma COrreCti ° n/gradation — "on «* «■ This improves the quality of 

b 0 v 1 t S, h Il e n 0UtPUt Charac,eristic c °™ersion unit 96 converts various characteristics of the picture data processed 
87 tot ouZ Z C r eC Tr ,X l 5 ' dependin9 ° n the S ° rt ° f the Printer head 87 ' drivi "9 met£«J for the prinTer head 

Z'sS mIoZ T 9 k ° r tyPS ° f ^ iRk ° r t0ner ' 80 that the P ic,ure f ° r P*«"9 «* be optimum in printing 
quality. Also, the various characteristics are converted depending on the printing environment temperature heat hvs 

0 29 oTthe e ?onv S J:sion e ^ ^ ^ °" Vari3ti ° nS ° f ^ P ^ ^ provided inThe pS J ead 87 
[0129] Of the converse processing operations for various characteristics of the picture data the conversion 
processing which should be corrected may be carried out in the printer centre, signal interface 66 

ESonSST 8 T' 9 k 1 5 ' ^ i,lliStrative structure of the P" nt output processor 85 in case of printing only with black 
mk or toner ,n the printer head 87 is now explained. In Fig.1 5, those parts which are the same as or equivalent those 
shown ,n Rg.13 are denoted by the same numerals and are not explained specifically. equivalent those 

ncludes h PrinUng iS T^ 6 ^ Printer h6ad 87 ° n,y wUh the black ink ° r loner . ««e print output processor 85 

Ts^TesTl a ZZT ^ an H R ,f " CMY C ° nVerter 1 °°- OUtPUt 9amma — tion/gradation correction 
94 sharpness correction unit 95 and the output characteristic conversion unit 96, as shown in Fiq 15 That is the orint 

un K P £T ° r 85 , in 0336 inC ' UdeS 8n RGB ' K COnVeder P ' aCe ° f the aforementioned RGB CMY - vers "n 

[ 132 ' To RGB e CM n v Un,t ^ ™* 93 ' aS di — d 

[0132] The RGB-CMY converter 100 performs pre set operational processing, based on picture data outout from 

hi! : rTbc^Y conv W e rt h T>' 'T™** * K Signa ' S C ° mP ° Sed °^ °< *° black Koinst SbSS 

« blowing equaZ (I)" ^ " ' S 9Snerated baSSd °" the Y *-d from 
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where R, G and B denote the luminance of R, G and B components in the RGB signals. 

[0133] There are occasions wherein, if printing is to be made only with black color (K) by the printer head 87, the 
printer head 87 is unable to reproduce the totality of the gradations comprehended in the picture data, as shown in 
Fig. 1 5. In such case, dithering processing is carried out in the sharpness correction unit 95 or in the output characteristic 
5 conversion unit 96 depending on the number of gradations that can be reproduced by the printer head 87. In the 
dithering processing, pseudo gradations are represented using e.g., the organized dithering method or the error diffu- 
sion method. 

[0134] In the following, a specified illustrative structure of the printer head 87 is explained. In the following explanation, 
it is assumed that the printer head 87 of the printer 32 is applied to a so-called monochromatic laser printer. 
w [0135] Referring to Fig. 16, the printer head 87 includes a laser outputting unit 110, a polygonal mirror 111, a motor 
112, a lens 113, a reflecting mirror 114, a photosensitive drum 115, an electrical charger 116, a developer 117, a 
transcription charger 118 and a pair of transporting rolls 119, 120. 

[0136] If the printer head 87 is constructed as a monochromatic laser printer, picture data converted as K signals by 
the print output processor 85 is converted by the printer head driving unit 86, herein constructed e.g., as a laser controller 
15 or laser driver, into laser output signals, which are output as laser light from the laser outputting unit 1 1 0 in synchronism 
with e.g., the polygonal mirror 111 . 

[0137] The laser light output from the laser outputting unit 110 is reflected by the polygonal mirror 111 , which Is run 
in rotation by the motor 112 driven by a polygonal mirror drive, not shown, and is passed through the lens 113 and the 
reflecting mirror 114 to linearly scan the major surface of the photosensitive drum 115. The photosensitive drum 115 
20 is run in rotation by a drum driving motor, not shown, with the laser light scanning direction as the axis of rotation. The 
photosensitive drum 115 is electrically charged by the electrical charger 116 and is scanned by the laser light to form 
a latent image corresponding to the picture data corresponding to the picture data. 

[0138] The latent image, formed on the major surface of the photosensitive drum 115, is fed with a toner by the 
developer 117 to form a toner image. When the toner image reaches a position facing the transcription charger 118, 
25 with rotation of the photosensitive drum 115, it is transcribed to a printing sheet 130 transported by the transporting 
rolls 119, 1 20 from a sheet furnishing unit, not shown. The toner then is fixed by a fixing unit, not shown, on the printing 
sheet 130 and is ejected outwardly from the printer 32. 

[0139] Although the printing system by the printer 32 as discussed above uses a conventional monochromatic laser 
printer, embodiments of the present invention are not limited to this monochromatic laser printing system. For example, 
30 embodiments of the present invention can be applied to a variety of other printing systems, such as a color laser printing 
system employing plural photosensitive drums, an ink jet printing system, a heat-sensitive printing system or a subli- 
mation type heat transfer printing system. 

[0140] The contents information in the digital broadcast reception system, embodying the present invention, is here- 
inafter explained in detail. 

35 [0141] In embodiments of the present invention, the contents information is the information contained in the digital 
broadcast received by the STB 30, and may be enumerated by, for example, the moving picture information, still picture 
information, text information and the SI information. In demonstrating a picture, combined from various information, as 
shown for example in Fig. 10, on the display device 31, a variety of markup languages, routinely used in the digital 
broadcast or on the Internet, may be used. These markup languages may be enumerated by, for example, HTML 

<to (hypertext markup language), XML (extensible markup language), SGML (standard generalized markup language) 
and MHEG-5 (Multimedia and Hypermedia Experts Group part 5). This markup language describes the logical structure 
of a document by a symbol termed a tag and enables a portion of a document to be linked to other documents or pictures. 
[0142] Embodiments of the present invention are not limited to the specified structural contents of the contents in- 
formation. However, if the digital broadcast is to be distributed as it is mixed with a variety of the contents information, 

45 the aforementioned moving picture information, still picture information, text information and SI information can be 
freely combined together and used with the aid of the markup language. In the following, a case in which the contents 
information is constructed by the aforementioned markup language is explained in detail. 

[0143] For example, if the contents information comprehended in the digital broadcast received by the STB 30 is 
described in the HTML form, as shown in Fig. 17, this description is expanded by e.g., the picture decoder 56, data 
so decoder 58 and the CPU system 65 in the STB 30, so that a picture shown in Fig.1 8 is demonstrated on the display 
device 31 . Meanwhile, the row numbers, entered in the beginning portion of each row in Fig. 1 7 for use in the subsequ ent 
explanation, arc actually unnecessary. Those portions of the picture demonstrated on the display device 31 arc shown 
shaded in Fig. 1 8. 

[0144] That is. since the contents information distributed by digital broadcast is routinely used for an application for 
55 demonstration on the display device 31 , the background color tends to be high in density, or tends to be of the same 
order of magnitude as the luminance of the text color. So, if the contents information is directly printed, the printed 
contents are extremely poor in appearance. 

[0145] So, according to an embodiment of the present invention, the contents information stated as shown in Fig. 17 
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iamp'e in Fig y i9. e C ° nt6ntS conversion 68 provided in the STB 30 into the HTML form shown for 

iCa ," y ' 139 specif V ,n 9 the background color on line 9 in Fig.1 7 (<body bgcolor=»Gray">) is converted 
by the contents information conversion unit 68 as indicated in line 9 in Fig.19 (<body bg^lor^^OTFCa-^a^ 
he contents mfom.at.on conversion unit 68 converts the contents information specLfsoLt the background co o^ 

coning f T diSP ' ay d6ViCe 31 Wi " be 9ray ' int ° that With the pa,e background c^sZnuZ cl^Z 
contents ,nformat,on ,s printed by the printer 32. there may be obtained printing results improved in text appearance 
as shown ,n F,g.20. Although the background color is intially stated as the appellation [Gray] Ts deSpt^n fs con 

whHeTth * S T reS ° ,Uti0n " the diSP ' ay d6ViCe 31 and the P^ting resolution in Z printer 32 Main 
wi h the bit man tl^TS ™ * ^ *" ^ diSP ' ay d6ViCe 31 ■ ,he ■P-*" to be displayed 

N 481 Also The Z£2 T r""^ 6 ' S ° that ,hS tSXt Wi " be Printed With an outline form ( v ^or form) fonts, 
w f h ? T '"formation conversion unit 68 converts the description on lines 26 and 27 of Fig 1 7 spec- 
ifying the color or the size of the fonts for display and the style «fonl color = '^FFOOSO" size = "4" face - "noSal 
square style for display^) into the description for printing «font color = ■■ # FE0082", point^ze = »14Mac"e - "Z 
dynasty style for pnnt.ng«». In this case, the text color at the time of printing is changed to (#FE0082) so that theText 
oriZo Th Wlth .; h : h f ° nt CO,or < #FF008 °> «P««W by the dis P ,ay P device 9 31 will 1^ J^n^Z^ 
the Mh Tf ^ Prmter 32 l ° P "' nt the C ° nten,S inf °r™tion with the same color characteristics as those on 
^l^2^-t^fT^ Mta ^ d ^ 81 (" 0 ^'^-resty,ofordisp,a y )ten^ P ro^cd 
for printing Pn ^ ' StVle iS Chan9ed 10 dSfaU,t Sty ' e Pr ° Vided ° n the print ^ 32 (Min dynasty 

[0149] In the foregoing description, the contents information is assumed to be stated in a HTML style document 

r " 11 Sh ° U,d ' h ° W6Ver ' b6 n ° ,ed *" the emb ° dimen tS 0f the present invlmion a e not Zted 

to the conversion processing as discussed above. nui nmuea 

30 f^L n The .? n t * nt !: nf ° rmati ° n ma * be such information that can be demonstrated and printed by e g the CSS 

™rt?H 9 h 5? ^ 3dde f d t0 H ™ L Sty ' e d ° CUment - SUch case ' the cont ents of the CSS descripSon may be 
ro«i I y ^l 00 " 16 " 13 ' nf ^ation conversion unit 68 to improve the appearance on printing. 
[0151] It is sufficient for the contents information conversion unit 68 to convert the contents information stated for 
tTV n J, Tf V d6ViCe 31 t0 Change 6 9 • the f0nt CO,or or si2 ^ st V le . margin size of the prinZg sheS ofthe 

onZ IT™ h ? rOWS ' f ° r Chan9in9 the C ° ntentS t0 those suit ^ f or Panting for improving the appearance 
of the text comprehended in the contents information appearance 

tags 5 s!ated 0 bv the'mal^S^ the H Contente j nfo ™ation conversion unit 68 not on.y to convert the contents of the 

S da^omorZ^d in IT C ° n rf in t° rmati0n C ° nVerSi0n UPit 68 10 perf0Tn ditherin 9 or smo °thing on text or 
denX of fn^Sutn T fh 7? C ° mfomiation - The te * cr picture data may also be converted as to the color, 
S lh . reS0 ' Ut, ° n 80 that the con,ents '"formation distributed for demonstration on the display device 31 will be 
sZcLl v ap rT nCe and Wfth hl9h qUa ' ity When the Contents informat ion is printed'by the printe 32 

toTcSeme dS^Sn^rn t6Xt ° r PiCtUre d3ta IS adJUSt6d r6la,iVe t0 the background coloror densi^ 
tl« 1 ? d, f tlnct,on of the text °r P'oture data from the background to impove the appearance Alternatively the 

efu°I on o U ^nH ' S Pr< ;r Sed dUherin9 ° r Sm °° thing by Way 0f COnVe " Sion for Sieving Wflh^CKS 
0 541 Acco dino to" ' r ; he H . C ° nl r ntS f T™ 1 '™ " Sl ™ ^ *"« he " Ce ^ reSOluli °" is re.atL'ly low 
m-ttS Z 000 ^'" 9 10 em bodiments of the present invention, in which the STB 30 is provided with the contents infor- 

ran a6 d 0 n n |n rS,0n ; n,t 68 ' C ° nten,S inf0rmation dist ributed for demonstration on the disp.ay device ? can be 
changed to the contents su-ted for printing by the printer 32. This enables high-quality printing with improved apoear 

TnTc P ^Tr V 87 can ? ™T dependin9 °" the ^ ^ILZXTZTr^sv 

o * P % Pnnt ' ng Sh0 ° tS and C0,or reproducing characteristics of the ink used 
printe! 32 ^11^ ™" ^ ^ ° PeraUOnS ° f ^ ^ STB 3 °' ^play device 31 and the 

55 [01 56] After the start of the operation, the STB 30 received various broadcasts to synthesize them toqether in the 
InTr exlm p e ° ?T ^ ^ ^ ^ * » 
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[0157] If no operational command is sent from a user for a pre-set time, the program or the information address, 
selected previously, is acquired from e.g. a flash memory of the CPU system 65, as indicated at step S31 , to set the 
program broadcast or the information address. 

[0158] If. at step S31 , the demonstration of the program broadcast is set, the pre-set program broadcast is received 
5 by e.g., the downconverter 50 or the tuner 51 . 

[01 59] The picture signals or the SI signals then are decoded by the descrambler 54 and the picture decoder 56 as 
indicated at step S33. 

[0160] Then : as indicated at step S34, the decoded picture signals or SI signals are synthesized by the synthesis 

unit 59 to update the contents information to be written in the video RAM 60. At this time., the contents information prior 
10 to decoding, as separated by the packet disassembly unit 55, and the contents information, as decoded by the picture 

decoder 56 and the data decoder 58, is transiently held in the contents information memory 67. 

[0161] If the information address is set at step S31, the communication network is accessed by, for example, the 

modem 64, to acquire the pre-set information, as indicated at step S35. Alternatively, the pre-set digital broadcast is 

received at step S35 to acquire the pre-set information. 
'5 [0162] Then, as indicated at step S36, the pre-set information acquired is decoded by e.g., the data decoder 58 and 

the CPU system 65. The program then moves to step S34. 

[0163] The contents information updated at step S34 is generated as a picture demonstrated in the video RAM 60. 
[0164] The display picture generated in the video RAM 60 is routed via digital video signal outputting unit 61 to the 
display device 31 as picture signals ; as indicated at step S38. 
20 [0165] The picture signals then are received in the display device 31 at step S39 to demonstrate the display picture 
on the display device drive 73. 

[0166] The I/O controller 63 of the STB 30 then verifies whether or not a command for the operation for selecting 
the broadcast program or the information address, for example, has been input by the user. If such command has been 
input, the program reverts to step S32 or S35 to receive the new program broadcast or the information addrcss : where- 
as as, if such command has not been input, the program moves to stepS41 . 

[01 67] At step S41 , the I/O controller 63 verifies whether or not the command for operation for printing start has been 
input. If the command hasbeen input, the program moves to step S44 in Fig. 22. If such command has not been input, 
the program reverts to step S32 or S35 to continue to receive the program broadcast or the information address to 
update the display of the contents information. 
30 [0168] At step S44, the STB 30 sends a command for printing start to the printer 32 through the printer control signal 
interface 66, as shown in Fig.22. 

[0169] Then, at step S54, the CPU system 65 of the STB 30 or the printer CPU system 89 of the printer 32 verifies 
whether or not the program broadcast or the information address is to be accessed in order to acquire the contents 
information for printing, if the program broadcast or the information address is to be accessed, the program moves to 

35 step S55 or S56. If otherwise, the program moves to step S57. 

[01 70] At step S55, the STB 30 newly receives the pre-set program broadcast. The program then moves to step S58. 
[0171] Then, at step S58, the STB 30 decodes the program broadcast as received. At this time, the contents infor- 
mation prior to decoding, separated by the packet disassembly unit 55, and the decoded contents information, as 
decoded by the picture decoder 56 and the data decoder 58, is transiently held by the contents information memory 67. 

40 [0172] Then, at step Synthesis unit 59, the STB 30 converts the contents information stored in the contents infor- 
mation memory 67 by the contents information conversion unit 68. The program then moves to step S57. 
[0173] Then, at step S56, the STB 30 newly receives the pre-set information address. The program then moves to 
step S60. 

[0174] Then, at step S60, the STB 30 decodes the received information address. The program then moves to step 
S59. At this time, the pre-decoding contents information, separated from the packet disassembly unit 55, and the 
decoded contents information, decoded by the data decoder 58, are transiently stored in the contents information 
memory 67. 

[0175] At step S57, the STB 30 sends the contents information convertedby the contents information conversion unit 
68 to the printer 32 through the contents information outputting unit 69. 
50 [0176] At step S61 , the printer 32 expands the contents information input from the STB 30 via the contents information 
inputting unit 80 by the contents information expanding unit 82 and the printer CPU system 89 for writing the picture 
for printing in the print picture RAM 84. 

[0177] Then, at step S62, the print output processor 85 converts the contents information held by the print picture 
RAM 84 into printing data suited for printing. 
55 [0178] Then, at step S63, the printer head 87 is driven by the printer head driving unit 86 based on the printing data. 
[0179] Then, at step S64, the printer head 87 prints the data on the printing sheet. 

[0180] Then, at step S65, the printer CPU system 89 verifies whether or not the printing operation has been finished. 
If the printing operation has been finished, the program moves to step S32 or S35 shown in Fig. 21 to re-initiate reception • 
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of the program broadcast or the information address by the STB 30 and updating of the video RAM 60. If the printing 
operation has not been finished, the printing operation is continued, whilst the decision at this step S65 is repeated. 
[0181] In the digital broadcast reception system, according to embodiments of the present invention, operating as 
discussed above, the contents information comprehended in the digital broadcast are demonstrated on the display 
5 device 31 . If the contents information is to be printed by the printer 32, the contents information generated for display 
purposes is converted into contents suited for printing, before printing the contents information. 
[0182] Meanwhile, in the above explanation, the contents information conversion unit 68 for converting the contents 
information is provided in the STB 30. Embodiments of the present invention are, however, not limited to this configu- 
ration. 

10 [0183] For example, the contents information conversion unit 68 may be provided upstream of the contents informa- 
tion expanding unit 82 in the printer 32, instead of on the STB 30, with the contents information transmitted from the 
STB 30 to the printer 32 being then converted by the contents information conversion unit 68 provided on the printer 
32. Since this eliminates the necessity of providing the contents information conversion unit 68 on the STB 30, the low 
cost for the entire system can be achieved in case the printer 32 is not connected to the digital broadcast reception 

'5 system. 

[0184] Each one contents information outputting unit 69 may also be provided upstream of the STB 30 and the 
contents information expanding unit 82. In such case, only a portion of the contents information to be printed may be 
converted by the contents information conversion unit 68 in the STB 30, the converted contents information being then 
transmitted to the printer 32. The contents information so transmitted may further be converted by the contents intor- 
20 mation conversion unit 68 of the printer 32. By providing the contents information conversion unit 68 in a distributed 
fashion in the STB 30 and in the printer 32, it is possible for the STB 30 to perform the conversion of the moving pictures 
andstill pictures in need of a large computational capability, with the printer 32 then taking charge of the conversion 
processing in need of only limited computtational capability., such as changes of the tag contents of the markup lan- 
guage. The picture decoder 56 and the data decoder 58 may also be used as the contents information conversion unit 
68 in the STB 30. By so doing, the harware indispensable for an actual product may be efficiently utilized in the STB 

30 and in the printer 32 to furnish the respective devices at well-balanced costs. 

[0185] In the foregoing, description has been made of a case in which the STB 30, as a receiver, the display device 

31 and the printer 32 are formed as separate units. The present invention is, however, not limited to this configuration 
of the digital broadcast reception system, such that the present invention may be applied to a case in which part or all 
of the respective devices are formed as unitary structure, as shown for example in Figs.4, 5 and 7, 
[0186] For example, if an STB 40 has a receiver 42 and a printer 43, and is connected to a display device 41 formed 
as a separate device with respect to the STB 40. the receiver 42 may be configured similarly to the STB 30, whilst the 
printer 40 may be configured similarly to the printer 32. If the present invention is applied to the digital broadcast 
reception system comprising the respective devices unified together, part of the configuration of the structures of the 
STB 30, display device 31 and the printer 32, in particular, the interfacing units responsible for signal input and output 
may in some embodiments be omitted to reduce the cost. However, in such case, the degree of freedom of the system 
configuration is lowered. If the present invention is applied to the STB 40, the control software structure of the CPU 
system may in some embodiments desirably be split into the receiver 41 and the printer 42, with the control task of the 
receiver 41 and that of the printer 42 then being controlled separately from each other. Specifically, the control task in 
the receiver 41 may be controlled by the CPU system 65, with the control task on the printer 42 being then controlled 
by the printer CPU system 89. 
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A digital broadcast reception system having a receiver for receiving digital broadcast, a display device for displaying 
the digital broadcast received by said receiver, and a printer for printing the contenls information comprehended 
in the digital broadcast received by said receiver, said receiver, display device and the printer being connected to 
one another, wherein 



said receiver includes 

reception moans for receiving the digital broadcast; 

contents information generating meansfor performing pre-set signal processing signals of the digital broadcast 
received by said reception means to generate the contents information for demonstration on said display 
55 device; and 

outputting means for outputting the contents information generated by said contents information generating 
means to said display device and to said printer; and wherein 
said printer includes 
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inputting means for receiving the contents information output from said reception device; 

contents information converting means for converting at least a portion of said contents information received 

from said inputting means into contents suited to printing; and 

printing means for printing the contents information converted by said contents information converting means. 

5 

2. The digital broadcast reception system according to claim 1 wherein said reception device further includes second 
contents information converting means for converting at least a portion of the contents information generated by 
said contents information converting means into contents suited to printing by said printing device; 

said outputting means of said receiver outputting the contents information generated by said contents infor- 
10 mation converting means to said display device and outputting the contents information partially converted by said 

second contents information converting means to said printer. 

3. A digital broadcast reception system having a receiver for receiving digital broadcast, a display device for displaying 
the digital broadcast received by said receiver, and a printer for printing the contents information comprehended 

is in the digital broadcast received by said receiver, said receiver display device and the printer being connected to 

one another, wherein 

said receiver includes 

reception means for receiving the digital broadcast; 
20 contents information generating means for performing pre-set signal processing signals of the digital broadcast 

received by said reception means to generate the contents information for demonstration on said display 
device; 

contents information conversion means for converting at least a portion of the contents information generated 
by said contents information generating means into contents suited for printing by said printer; and 
25 outputting means for outputting the contents information generated by said contents information generating 

means to said display device and outputting the contents information partially converted by said contents 
information conversion meansto said printer; and wherein said printer includes 
inputting means for receiving the contents information output by said receiver: and 
printing means for printing the contents information received from said inputting means. 



30 



4. A digital broadcast reception apparatus comprising: 



reception means for receiving digital broadcast; 

contents information generating means for performing pre-set signal processing on signals of digital broadcast 
35 received by said reception means for generating contents information for demonstrating digital broadcast; 

contents information conversion means for converting at least a portion of the contents information generated 
by said contents information generating means; and 

outputting means for outputting the contents information; generated by the contents information generating 
means to a display device for displaying the digital broadcast and for outputting the contents information par- 
40 tially converted by said contents information conversion means to said printer. 

5. A digital broadcast reception apparatus comprising: 

reception means for receiving digital broadcast; 
45 contents information generating means for performing pre-set signal processing on signals of digital broadcast 

received by said reception means forgenerating contents information for demonstrating said digital broadcast; 
contents information conversion means for converting at least a portion of the contents information generated 
by said contents information generating means into contents suited for printing; 

outputting means for outputting the contents information generated by said contents information generating 
50 means to a display device for demonstrating the digital broadcast; and 

printing means for printing the contents information converted by said contents information conversion means. 

6. A digital broadcast printing apparatus for printing the contents information generated by a receiver receiving the 
digital broadcast, comprising: 



55 



inputting means for receiving the contents information output by said receiver: 

contents information conversion means for converting at least a portion of the contents information received 
from said inputting means into contents suited for printing; and 



19 



BNSDOCID: <EP 1 133170A2..L* 



EP1 133 170 A2 

printing means for printing the contents information converted by said contents information conversion means. 
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1: <html> 
2: 

3: <head> 

4 : < meta http-equi v="Content-Type" 
5: content= n texVhtml; charset=x-sjis"> 

6: <title> MYSTEfllES OF UNIVERSE </tit!e > 

7: </head> 
8: 

9: <body bgcolor^Gray^ 
10: 

11: <pxbr> 

12: </p> 
13: 

14: <h3 aiign="left n xfont sizer"4" face^FOR DISPLAY MIN-DYNASTY" > ATTENTION ATTENTION ATTENTION </f ont > </h3 > 

15: <h1 align*' 1 center , 'xfont colors-Red" sizes"? - face=G0THIC FOR DISPLAY" > 

1 6 : COMET COMET COMET </f ont ><yh1 > 

17: <h3 align="righr xfont s\ze= n A n face='F0R DISPLAY MIN-DYNASTY "> DISCOVERY DISCOVERY DISCOVERY </fontx/h3> 
18: 

19: <pxbr> 

20: </p> 
21: 

22: <h3 align=°center" xfont color="Maroon" size* n 4">N0V. 17, 8:00 p.m.- 

23: 8:55 p.m. </font> 

24: <br> 

25: <br> 

26: <font $ize= f 4 n face="FOR DISPLAY MIN-DYNASTY" > RECENTLY DISCOVERED</fontXfont color= B #FF0080" 

27: size="4" face="N0RMAL KAISHO-STYLE FOR DISPLAYx strong xb>COMET^x/strongx/fontxfont 

28 : size= n 4" f ace="SPECIAL PROGRAM OF "FOR DISPLAY MIN DYNASTY" > </font > </h3 > 
29: 

30: <p align="center"xfont size= n 2"xbr> 

31 : <lmg src="1ile: image, git" 

32 : width= n 91 " helght="92" > </font > </p> 

33: 

34: <p align="center n x/p> 

35: </body> 

36: </html> 
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1: <html.> 
2: 

3: <head> 

4: <meta http-equiv= n Content-Type" 

5 : content^text/html; charset=x-sjis" > 

6: < title > MYSTERIES OF UNIVERSE </tit!e > 

7: </head> 
8: 

9: <body bgcolor= n #COBFC2 n > 
10: 

11: <pxbr> 

12: </p> 
13: 

14: <h3 aIign="left"xfont point-size= B 14 M face="FOR PRINT MIN-DYNASTY">AnENT10NATTEhfnON ATTENTION </font></h3> 

15: <h1 align= B center"xfont color*" #FE0500" point-size= ,, 36 ,, face=GOTHlC FOR DISPLAY" > 

16: COMET COMET COMET </f ont > </h1 > 

17: <h3 aiign= B right H xfont point-size^U" face=TOR PRINT MIN-DYNASTY" >DiSCOVERY DISCOVERY DISCOVERY </?ontx/h3> 
18: 

19: <pxbr> 

20: </p> 
21: 

22: <h3 align=*center M xfont color= n #7E0100 n point-size="14">nov. 17, 8:00 p.m.~ 

23: 8:55 p.m. /font> 

24: <br> 

25: <br> 

26: <font point-size= r, 14 n face="FOR PRINT MIN-DYNASTY" > RECENTLY DISCOVERED</font> «ont color= ,, #FF0082" 

27: point-size^U" face^FOR PRINT MIN-DYNASTY n x strong ><b>COMET</bx/strongx/f ont xfont 

28: point-size="14 n face=SPECIAL PROGRAM OF TOR PRINT MIN-DYNASTY"x/fontx/h3> 
29: 

30: <palign= ,, center ,, ><fontpoint-s^ze= ,, 10' , ><br> 

31 : <img src='file:image. glf" 

32: width="91" height="92"></fofit></p> 

33: 

34: <pallgn="center l 'x/p> 

35: </body> 

36: </html> 
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